PROPOSERS\.AY

\__.‘Decem ber 8, 20\2_1
.

O
— Briefings_ begin.a t 10:00gE¢ EST

V. Dﬁ”m_ﬂ




Dﬁ]’A ~ ASKEM - Agenda Proposers Day — December 8, 2021

TIME (ET)

9:00 AM - 10:00 AM Online Registration

10:00 AM - 10:05 AM Security Briefing Mr. Troy Blackburn

Ms. Lisa Mattocks

10:05 AM - 10:20 AM Human Use Briefing DARPA HSR

10:20 AM - 10:45 AM Contracts Management Office Briefing Ms. Jennifer Mack

Dr. Joshua Elliott

10:45 AM - 11:30 AM Automating Scientific Knowledge Extraction and Modeling (ASKEM) Presentation Program Manager, DARPA 120

11:30 AM - 11:45 AM Submit Questions

11:45 AM - 1:15 PM PM Question Review and Informal Teaming Discussions

1:15 PM - 2:00 PM Government responses to questions (Answer attendee questions)
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Welcomel!

Automating Scientific Knowledge
Extraction and Modeling (ASKEM)

Proposers Day
IS

UNCLASSIFIED

Public Releasable Info Only
[20 Program Manager: Joshua Elliott

December 8th 2021
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3.1 Rules of Engagement for virtual meetings

Level of meeting:
« Meeting is Unclassified
« NO CUI

Prohibited:

« Video and/or audio recording of this
meeting is prohibited
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GLULD DARPA Security POCs

Denice Holden
Program Security Officer (PSO)
(571) 218-4277

Troy Blackburn
Program Security Representatives (PSR)
(571) 218-4626
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Human Subjects Research at DARPA

Lisa Mattocks
I20 ADPM/HSR Action Officer

Approved for Public Release, Distribution Unlimited



Definition of Human Subjects Research in Federal and DoD Policies

Use of Human Subjects in an activity constituting a systematic investigation designed to develop and/or contribute to
generalizable knowledge is considered Human Subjects Research, where:

The term "Auman subject” means a living individual about whom an investigator (whether professional or student) conducting research:
(i) Obtains information or biospecimens through intervention or interaction with the individual, and uses, studies, or analyzes the
information or biospecimens; or
(ii) Obtains, uses, studies, analyzes, or generates identifiable private information or identifiable biospecimens.

Intervention. includes both physical procedures by which information or biospecimens are gathered (e.g., venipuncture) and manipulations
of the subject or the subject's environment that are performed for research purposes.

Interaction. includes communication or interpersonal contact between investigator and subject.

Private information. includes information about behavior that occurs in a context in which an individual can reasonably expect that no
observation or recording is taking place, and information that has been provided for specific purposes by an individual and that the
individual can reasonably expect will not be made public (e.g., a medical record).

Identifiable private: information is private information for which the identity of the subject is or may readily be ascertained by the
investigator or associated with the information.

Identifiable biospecimens: is a biospecimen for which the identity of the subject is or may readily be ascertained by the investigator or
associated with the biospecimen.

Any DARPA-funded research which involves humans as defined on this page MUST be
considered HSR.
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DPA Review of the Protocol

All DARPA human subjects research protocols must go through two

reviews
. . p
15t review
Local Level (local IRB)
_ Y,
. . a\
2" review

. DoD HRPO Level (Administrative Review) )
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HSR approval Process

Principal Investigator submits protocol to local IRB for review and approval
HSR package is then submitted for DoD HRPO review and approval

Includes local IRB approval letter
Federal Wide Assurance (of institution performing research)

Informed Consent Document ***Make sure informed consent document includes statement that the research is
being funded by DoD and thus the DoD has access to the data***

Recruiting Materials
Biosketches/CVs
Training Certifications

DoD HRPO reviews entire package

May go back to PI with comments/recommendations/changes

Once DoD HRPO gives approval, HSR research can begin
Note that protected populations (i.e. military, pregnant women, etc) have special regulations that need

to be followed. This includes such things as command level approval for recruitment of subjects (active
duty military)

Note —

DoD HRPO review and approval can take anywhere from 3-6 months. Do not delay in starting this

process!
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@ Helpful Hints/FAQs

« If possible, submit an IRB approval letter and/or a Draft HSR Protocol with proposal.
Especially, in cases where humans are involved and you don’t know that the work is really HSR. Having
an IRB already look at it will help you and DARPA in moving forward faster.

« If you do not have an internal IRB, you have one of three options
« Hire a commercial IRB
« Work with the Contracting Agent to determine if they have an internal IRB that could assist
« If work involves collaboration with other performers, considering using their IRB

- If you have a contract involving subcontractors who are conducting HSR; they will also need
to obtain HSR approval. Any performer including subcontractors must receive HSR approval through
the local IRB and the DoD HRPO before start of their research.

- If you make changes to the statement of work, they also need to be approved. If the changes
are to the HSR portion of the work, the revisions will have to go through the local IRB for review, as well
as DoD HRPO review for approval and concurrence.



Points of Contact

Government HSR and ASR Action Officer

Ms. Lisa Mattocks
Lisa.Mattocks@darpa.mil
571-218-4424

HSR POC

Dr. Sahar Zafar
Sahar.Zafar.ctr@darpa.mil
703-362-3438
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Automating Scientific Knowledge Extraction and Modeling (ASKEM)

Joshua Elliott
Program Manager, DARPA/I120

Approved for Public Release, Distribution Unlimited
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ASKEM Objective

Develop tools for agile creation and sustainment of complex models and simulators that
support decision making in rapidly evolving mission and scientific domains such as viral
epidemics like COVID-19 and the impacts of space weather

Al-assisted modeling tool-chain that is responsive to the
pace and scale of modern data-intensive decision cycles

Approved for Public Release, Distribution Unlimited
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Problem: Simulators, models, and knowledge synthesis falil

An example from COVID-19

Simulator tools

IHME Model Chris Murray

ﬁ

: Semantic
e connection
© Mandel Ngan/AFPZ;:t;;:nages fa i I S

« Dozens of black box simulators
 No traceability to model to
provide explanations

Modeling tools

(% Imperial College Model

I'm conscious that lots of people would like to see and
run the pandemic simulation code we are using to
model control measures against COVID-19. To explain
the background - | wrote the code (thousands of lines
of undocumented C) 13+ years ago to model flu
pandemics...

twitter.com/neil_ferguson

« Semantically opaque legacy models
 No traceability to source knowledge

ﬁ

Integration &
traceability
fails

Knowledge synthesis tools

EXPLOSIVEGROWTH

Since 1 Januar y. nearly 30,000 articles on COVID-19 have been
published, according to the the NIH’s COVID-12 Portfolio.

Total COVID-19 — Peer reviewed
30

Preprint

Nature News, June 2020.

20

Cumulative number of articles (thousands)

O =

Jan Feb March April May June

2020»

« Pace and scale of new research
outstripped capability to update

models
t Iteration fails l t Iteration fails '

“For accuracy of prediction, all models fared
very poorly.” — Chin et al.! — August 2020

of programming’”

“The model...is a ‘buggy mess that looks more like
a bowl of angel hair pasta than a finely tuned piece
— David Richards® — May 2020

this year on COVID-19.” —
Nov 2020

“Never before has there been an explosion
of research literature like that taking place
Porter et al.3 —

These same issues (and more) pervade all domains of scientific modeling

Approved for Public Release, Distribution Unlimited
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https://doi.org/10.1038/d41586-020-01733-7

ASKEM Use Cases: Epidemiology and Space Weather

Epidemiology and pandemic

response

« NIH/CDC/NSF/DOD
« Gates Foundation

* Army C5ISR
« AFRICOM J26

Multi-scale epidemics

Was’
4800 Mont N.D. M
100+ a8 Mine 200
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» 10 Men NY. M.
352 wyo 7 Wiz 5,400+ ; 900+
87 . LGy - Pa
= ow < j: 3
N :‘0’09’ 300 ot 2 kaa. Ohie i
00. Uish ol 4,600+ L, S00HS00¢, O ;
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T 1,100+
NI, okl Ak £300- 0
$00- 200+ 400- 400+ © & 700+
= Niss. Als; 26-
exas 00s800+ 600+
2,700+ La. >
3.500%

Covidseverity.com

100s open-source models:
github.com/ihmeuw; Other sources from
academic and gov partners

Rationale for ASKEM

» Pace and scale of published knowledge requires iteration
» Legacy code difficult to understand, adapt, debug

+ Black box simulators have no explainability

» Types: ODE/PDE*, ABM**, or Optimization

Benefits to partners: policy analysis in response to rapidly
changing and unexpected events

*ODE/PDE: Ordinary and Partial Differential Equations
**ABM: Agent-based Models

Space Weather

+ NASA/NOAA/USGS - EPRI
+ USSF/ASAF * NGA

Sun
Internal Structul

wlicspaare

NASA Goddard Space Flight Center

10s of open-source models:
UM Space Weather Modeling Framework:
https://github.com/MSTEM-QUDA

Rationale for ASKEM

+ Requires rapid iteration for timely decision support
+ Adds high-res heterogeneity in space and time

» Types: ODE/PDE and empirical ML

Benefits to partners: rapid recalibration of models when
data sources change, improve multi-model coupling

Approved for Public Release, Distribution Unlimited

« OUSD-P Strategy and

« NIC Climate Security

Potential Communities of Practice

NIH: Viral epidemics (NIAID),
Cancer (NCI), BRAIN initiative

Climate Modeling

Force Development

Advisory Council
« DOE Advanced Scientific {
Computing Research oy -
« NOAA Research Connent '

© John Wiley & Sons, 2010

Fire response and flood prevention

USACE Flood Risk
Management Program
DHS National Risk
Management Center

» USDA National
Interagency Fire Center )
and Fire Fuel and Smoke  Fire
(FFS) Science Program control 4

.. Flood
inundation

15



WG vision: A DevOps-style approach to scientific modeling and knowledge sharing

The creation, validation, distribution, and application of scientific knowledge
is @ continuous iterative process, similar to software development

DevOps for software

Enables continuous, traceable and verifiable
improvement, empowered by a new class of tools

-~ N T
JIRA J ‘ git J
\

' ™y R "

DC/05

Daocker

o ™
sbt ‘a\x ——
- 4 ANSIBLE
f’ -d____.-'
o A iy
maven P
p. .
kubsmetes
T
Selenium | ~, s B =~ x N h x
p— T, 11 | JenkinsJ CODESHIF Lwagms Lsplmk Lm’-mﬂﬂﬁ
M AN M vy

ASKEM for data and models

Enable continuous, traceable, and verifiable
improvement of scientific modeling and publications

Compose, extend,

automate, sustam

Abstract

Publish all artifacts
for full reprodUC|b|I|ty

Share self-describing
models, assumptions
and provenance

Deploy for
operational
decision

automate

and optimize

e “9_

support

Automate continuous
validation and fitness

Track I|terature for
updated knowledge

DevOps tools for software dev

Attributes

ASKEM integrating principles

from platform, network, OS, API, etc. Abstract from code, math framework, language, platform, etc.
distinct functional components Compose distinct model and simulator components
all suitable operations so developers can focus on higher-level functions Automate all suitable operations so scientists can focus on higher-level analysis
many complex components robustly Orchestrate complex components with diverse semantics (knowledge through execution)
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i) ASKEM builds on ASKE AIE proof of concept

Accomplishments, demonstrated in COVID-19 use-

ASKE AIE demonstrated portions of the continuous cycle cases including molecular biology and epidemiology
- Automatically extracted models from code

Provenance + Identified terms in literature but missing in code

Automated

Explanations

Tools for UFI:

model ; io_| | Models with . ;
quanodel | BERSEEEE | corrections/ Wg:‘oﬂ?]r;:('j” full context | || O pesuts - Discovered faulty model assumptions
ustai composition ; € . .
suggestions semantics knowledge Unpcrggf"gefd- « Extracted higher-level structure such as I/O, models, and
s solvers
Galois: workbench . i i i
aloes MODELS Parsed equations from documents into comparable canonical
desian § A representations
language 2 Intervention « Enabled alignment of code with documentation and
= Analysis verification of consistency
Query tools o iy H :
for % —— + Demonstrated machine assisted model
explainability Rapid modification
custom
decision + Developed multi-model comparison
support . . . .
Trac,ff)fm's — « Composed models (e.g. epidemic with spatial and
verification HMS: Papers fully Full Continuously UWisc: UAZ: demographic)
Continuous linked to | fprovenance | o new | [akentiel il « Achieved 8x-48x speedup on computational fluid dynamics

query and simulators | | models and I knowledge code and - ) i
validation and models.) | knowledge publications from lit docs and epidemic modeling

- Demonstrated automated repeatable skill

Demonstrated assessment
in ASKE AIE

» Demonstrated execution of historic model versions against
new data

+ Developed reusable simulator meta-graph in abstract design
language

Approved for Public Release, Distribution Unlimited 17



i) ASKEM technical approach

TA2: Machine-assisted modeling

TA4: Workbench for HMI and Integration

4 )
Compose, extend, | toos for Automated Papers fully Full Fully _
automate, and model Automated model Verify model linked to provenance | reproducible
sustain mlodels sustainment | | COMPposition gﬁrreggt?gﬁé assumptions > sirgulatgrls nkwodells celmd published
g9 \an mo es) nowledge artifacts
( )
\ Explanations | | Models with | Share self-
with domain-| | full context d S
| describing
. H H H rounded assumptions,
TA3: Machine-assisted simulators cemamtics | | orovenance,| models
. W,
Abstract, compose, | simuiator | | Query tools é N( e ) Human-
automate and design for S — ! Sens't('j"'ty centered
optimize simulators| language | |explainability e o
p workbench Ensemble | jntegration
comparison .
Automate \. J \\ J and design
continuous | Trace tools Continuous Tools for
. . for query and continuous R
valld_at|on verification validation Validation
and fitness
Abstract Build abstractions for code, models, math TA1L: Machine-assisted knowledge discovery
frameworks, languages, and platforms and curation
Extract .
c Compose distinct model and simulator _ models from | | €ontinuously | | Extract new
ompose components Track literature for | cogeand | |Monitor new | | knowledge
: — updated knowledge docs publications from lit
Automate operations so scientists can
Automate : .
focus on higher-level analysis
Orchestrate IntegraFe components w/ diverse _
semantics (knowledge through execution)

Approved for Public Release, Distribution Unlimited
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TA1: Machine-assisted knowledge discovery and curation

Synthesize knowledge from available sources and modes for model recovery and annotation

Challenges

1. Auto-capture provenance and context 1. Discover and curate 2. Extract to generalizable representations
in arbitrary domains I

2. Automated code analysis in diverse Global corpora (alem ) 1:}| Model Candidates

w/ rich meta-data

program languages to extract models -

\
~dge @ Documents \ nd provenanc
and solvers with rich meta-data Curated | A==y = VT IS LI e
. . knOW|Edge : A w)E" ‘\\ -\/_;recoverel{) Metadata TAZ
3. Continuous alignment of models and store e 4 W _/ DetoiioMEINIRIIES
(extracted and pushed) knowledge B BE [+ | Value Type: e 1(') ‘
over the life-cycle krrltq:vkidge Ny T 720l
artiracts N N o
Potential Approaches
1. Extraction from multi-modal objects Assisted model
* Neuro-symbolic methods discovery 3. Build R Jl(__;, St0|re
2. Methods for static and dynamic code | consistency . :
. | L =pIy — 12ls — panela |
analysis : tools ]
- Identify models from code and documents ! =i~ mre |¢7  Missing s !
. . I . : - i / I
3. Partial graph matching | Continuously Align and auto-fill .| ~ Fquation _ I
. Equation a|ignment 1 monitor new mISSIng_knOWIedge by — - - :
| publications comparing code and L E=rtr it Lo vaien :
: publications | b=yl | No Match :
| |
| |

Registered queries to provide updates for new
knowledge artifacts related to models or simulators
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https://arxiv.org/abs/2101.08358
https://cosmos.wisc.edu/
https://arxiv.org/abs/2001.07295
https://aclanthology.org/2020.lrec-1.269/

TA2: Machine-Assisted Modeling

Enable Framework-agnostic model assembly, comparison, and sustainment

Challenges

1. Automatically compose/decompose

model components to accelerate
update, customization, and
sustainment

2. Learn to fill missing structure in model
candidates. Auto-correction of models

3. Automated comparison of N models for
discovery improvement, and causal

ensemble explanations.

Potential Approaches

1. Causal Modularity and Algebraic
Composition

2. Structure learning

3. Model-similarity assessment

« E.g., graph matching and assumption
variations

TA1 output: Model
candidates/components

Select
model(s)

1. Automatically

compose model
components '
(dotted)

2. Model

corrections, 4 \v_'

learn to fill \_/ﬁ

missing Super-

structure optimizer Fitted

structures

3. Automated
comparison of
model candidates S ——— e p—

uuuuuuuuuu

Approved for Public Release, Distribution Unlimited

Register queries, discover
new knowledge, data, etc.

Assisted \ TA1
Discovery / Feedback
loop

Sustainment

Curated

Model T A3

store
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https://arxiv.org/abs/2005.04831
https://dl.acm.org/doi/pdf/10.1145/3341301.3359630

TA3: Machine-Assisted Simulators

Automate simulator generation for complex, multi-model workflows and validation

Challenges

1.

Machine-assisted simulator design
tools with model and knowledge
provenance for explainability

. Automated code generation for

agile and adaptable simulators

. Automated diagnostics of simulator

fitness for continuous validation

Potential Approaches

1.

Recommender system for component
and architecture selection

Methods to optimally distinguish
competing simulations

Iterated experimentation with causal
identification and re-selection

Given
Problem

Choose components
model(s)
\
N
>
/4
Example ~ /
multi-model : 6
Valldatlon § ------------------------------------------------- I‘E
workflow Model m :

1. Design

Simulator components

Frameworks Solvers

Workflows Utilities

Compute platforms

Choose simulator

: Equivalence
= Relationship
A Model
: Real World 22

Approved for Public Release, Distribution Unlimited

2. Generate Execute and share

Example of Multi-model simulator outputs

Auto-generate code and
J with Tools for explainability

database instance from
simulator design m

Only SEIRS | &
fits the data | o =r=

Ex: ASKEM simulator creates
reduced form DL proxy simulator
that can reproduce results efficiently
for downstream decision support

Save to local store,
publish containers to
public repositories

3. Assisted diagnosis

Tools for continuous validation Tterate, modifying design

21


https://link.springer.com/article/10.1007/s40747-020-00212-w
https://www.mcrl2.org/web/user_manual/index.html

TA4: Workbench (Integration, Traceability, and HMI)

Build a visual meta-modeling platform for integrated modeling and simulation

Challenges
1. Model abstraction visualization

» Spectrum of computational models and few common
abstractions

2. Model comparison
« Current workflows typically involve a single model
3. Knowledge exploration, traceability
4. Scalability in model exploration
» Number of models and size/complexity of models
» Visualization approaches

Potential Approaches

1. Link knowledge artifacts to model components
« Assumptions, experiments, literature

2. Scalable comparison
* Model structures, parameter surfaces, analysis of

outputs

3. Complexity management

« Attentional cues and system guidance

« Identify related documents, parameters, and
subgraphs

ASKE-E HMI  Knowledge

CHIME SIR Model | 65 Nodes | 94 Edges

Model, meta-
data, and linked
knowledge
exploration
prototypes in
ASKE AIE

By default, a causal graphical representation of the model is
displayed

Visualization of model comparison prototype in ASKE-E

Linear layout
displays plates for
each model

2 models selected

CHIME 65 nodes / 94 edges 4 cHu E—— »

. B Plates are explicitly
e . linked if they have

oot * - overlapping components
o oo ] Lo [mrs (nodes and edges)

SR 15nodos /14 sees ) Clicking shared

v E= _ variable in the

— Lgl e intersection graph

" highlights the

— corresponding plates
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https://arxiv.org/abs/2109.06828

Program Metrics

The ASKEM measurement approach leverages the lessons learned from ASKE-AIE to create metrics to drive all 5 program goals, tracked through
continuous assessments by the T&E team and exercises with partners conducted at the end of each phase.

TAl TA2 TA3
Metrics Metrics Metrics
Goals Targets (AIE, Phase 1, Phase 2) Targets (AIE, Phase 1, Phase 2) Targets (AIE, Phase 1, Phase 2)
al: Accuracy of a single model a2: Multi-model ensemble accuracy
Accuracy
* (see note below) *
t1: Time for accurate model extraction (from . . t3: Time to create simulators for validation and
s t2: Time to extend/modify model o
Timeliness code/documents) prediction
(nm, 10x, 50x) (10x, 50x, >200x) (nm, 50x, >200x)
s t1 for hand-off to new owner t2 for hand-off to new owner t3 for hand-off to new owner
Maintainability
(nm, 10x, 50x) (nm, 10x, 50x) (nm, 10x, 50x)
. Semantic domains supported Mathematical frameworks supported Simulator components supported
Generalizability
(2,4,8) (2,4,6) (3, 10, 100)
Scalability” Extracted model size (Number of variables) Number of components that can be (de)composed Simulator configurations automatically explored
calabiity (10s, 100s, 1000st) (2,5, 10) (nm, 100, 1000)

Notes and definitions:

nm = not measured

* At hackathon 1 the T&E team will define and baseline measures of forecasting skill (for predictions from models and ensembles) and fitness-for-purpose (for conditionals and
counterfactuals) for COVID-19 models. Analogous measures for the Space Weather domain will be created at hackathon 2. The PAD will then be updated with targets for Phase 1 and 2.
10x = Activities that take "days to weeks" with current tools improved to "hours to days"

50x = Activities that take "weeks to months" with current tools improved to "hours to days"

>200x = Activities that take years or are too expensive or impractical to do at all can be done in "days to weeks"

t As asimple example, a "very complicated" SEIR model with populations broken out by 8 demographic groups and 50 states could have 1600 variables

# The Phase 1 targets for generalizability and scalability are estimated based on what we believe will be minimally necessary to succeed on the COVID-19 and SW use-cases.

Approved for Public Release, Distribution Unlimited
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DARPA

Program Schedule

Phase 1

Phase 2

21 Months

21 Months

01-03|04-06]07-09] 10-12 [13-15 16-18:19-21

22-24|25-27|28-30:31-33|34-36 | 37-39[ 40-42

Technical Areas

TAL: Machine-Assisted Discovery
and Curation

TA2: Machine-Assisted Modeling

TA3: Machine-Assisted
Simulators

TA4: Integration and HMI

FFRDC: Technology Evaluations

Eiidemioloii/iandemic use case

Use case extensions

Eiidemioloii/iandemic use case

Use case extensions

Eiidemioloii/iandemic use case

Use case extensions

and System Assessments <> <> SAL SA2 ﬂ
Kickoff and Pl Meetings <> > <> <> <> <>
@ Technology Evaluation S| Integrated System Evaluation

Approved for Public Release, Distribution Unlimited
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Proposal Information

Performers may submit multiple proposals.

Each proposal may address a single TA, combined TA1/TA2, or combined TA2/TA3.
Other combinations of TAs will not be accepted.

Proposers selected by the government for TA4 cannot be selected as prime or subcontractors on any
other proposals.

Approved for Public Release, Distribution Unlimited
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Program deliverables and other responsibilities

Executed Associate Contractor Agreement prior to kickoff
Program Kickoff Brief

Monthly financial status reports

Quarterly technical progress reports

Final Report

Kickoff and PI Meeting attendance
Hackathon attendance and participation

Approved for Public Release, Distribution Unlimited
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QD QuesTions

* Please submit all questions via email to ASKEM@darpa.mil

« We will return to this Zoomgov at 1:15 pm EST with responses

Approved for Public Release, Distribution Unlimited
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Abstracts

A. Cover Sheet (required): Include the administrative and technical points of contact (title, name,
address, phone, e-mail, lead organization). Also include the BAA number, title of the proposed project
(not the BAA title), Technical Area, subcontractors, estimated cost, duration of the project, and the label
“ABSTRACT.”

B. Executive Summary: Clearly describe what is being proposed and what difference it will make
(qualitatively and quantitatively).

D. Technical Plan: Outline the technical challenges inherent in the approach and possible solutions for
overcoming potential problems.

E. Management and Capabilities Plan: Identify the principal investigator and provide a brief summary of
expertise of the team.

F. Cost and Schedule: Provide a rough cost estimate for resources over the proposed timeline of the
project, broken down by phase and major cost items (e.g., labor, materials, etc.). Include cost estimates
for each potential subcontractor (it may be a rough order of magnitude).



[ﬁi’A ~ ASKEM - Agenda Proposers Day — December 8, 2021

TIME (ET) EVENT SPEAKER

Submit Questions to ASKEM@darpa.mil
11:45 AM -

(Webinar Chat and Q&A have been disabled for participants)

Informal Teaming Discussions while government reviews questions
11:45 AM - 1:15 PM

Slack registration at https://www.schafertmd.com/DARPA/I20/ASKEM/PD/?p=teaming

1:15 PM - 2:00 PM Government responses to questions (Answer attendee questions)
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